Purpose. To assess the quality of life (QoL) and the long-term psychosocial outcomes in adult survivors of unilateral retinoblastoma (RB). Methods. is is a cross-sectional study. Enrolment was offered to all adult survivors of unilateral RB who were treated by enucleation and were followed up in the Ninth People's Hospital of Shanghai Jiao Tong University School of Medicine; noncancer healthy adults served as a control group. All participants completed a series of questionnaires consisting of two aspects, QoL and psychosocial status. e psychosocial outcomes included anxiety, depression, fear of cancer, and satisfaction with facial appearance. Results. A total of 66 RB survivors (43.0% male) and 66 healthy adults (33.3% male) were aged 27.94 ± 7.63 and 29.18 ± 8.37 at the time of the study, respectively. Adult RB survivors did not have significantly higher rates of depression and anxiety compared with the control group, and they experienced a relatively good QoL. RB survivors were more likely to worry about their facial appearance (median, 1.59 [inter-quartile range, IQR, 1.27 to 2.16] v median, 0.36 [IQR, 0.09 to 1.18]; p < 0.001). Radiotherapy was not the factor affecting satisfaction with facial appearance (β, −0.27 [confidence interval, CI, −0.69 to 0.16]; p � 0.214). Females were more likely to be influenced by the disease (mean, 29.59 ± 8.89 v mean, 24.37 ± 6.92; p � 0.031) and worry about their appearance (mean, 1.88 ± 0.84 v mean, 1.46 ± 0.77; p � 0.041). Conclusions. Unilateral RB survivors are a fairly healthy and resilient group. Most unilateral RB survivors experience a relatively good QoL, and they do not have poorer psychosocial functioning compared with a noncancer sample. Females may need more specific psychosocial care.
Introduction
Retinoblastoma (RB), the most common intraocular malignant tumour that occurs in children, can be destructive, life-threatening, and can cause blindness. e incidence of RB is similar worldwide at 1 in 15000-20000 live births, which corresponds to approximately 9000 new cases every year [1, 2] . Based on the 2013 population estimates, 43% of the individuals with RB live in Asia, and the prevalence in China was only second to that in India [3] . As modern medicine techniques have advanced, the survival rate is higher than 95%, especially in Europe and America [4] [5] [6] , and the long-term complications in the treatment of RB and the well-being of RB survivors have received increasingly more attention [7, 8] . Previous studies have demonstrated that most RB survivors experience a relatively good but slightly decreased overall quality of life (QoL) [9] and have good psychosocial functioning [7] . In China, many studies on the management, survival rate, and complications related to RB treatments have been published; however, little is known about the QoL and long-term psychosocial functioning.
Evaluations of QoL enable us to assess RB survivors' perception of the impact of their disease on their physical, mental, and social state. In addition, detailed psychosocial questionnaires can assess different aspects of survivors' mental status. e purpose of our study was to characterize the QoL and the long-term psychosocial outcomes among adult survivors of unilateral RB and to find the factors affecting psychosocial outcomes. e results of this study provide insight into the QoL and the long-term psychosocial outcomes of RB patients in China that may contribute to the development of more specific psychosocial patient care.
Methods

Participants.
is is a cross-sectional study. From February 2018 to October 2019, all eligible unilateral RB survivors, treated by enucleation from 1970 to 2017 and followed up in Ninth People's Hospital of Shanghai Jiao Tong University School of Medicine, were invited to participate in this study. e inclusion criteria were survivors who were diagnosed with unilateral RB and treated by enucleation and survivors aged ≥18 who could accurately understand the content of questionnaires. All survivors were contacted by telephone or e-mail, details of this research were provided to them and appointments were made with interested survivors. On the day of appointment or followup, participants provided informed consent and completed the assessment by e-mail or telephone interview. Healthy adults who received routine eye examination or accompanied family or friend (not RB) for the hospital visit were invited to participate in this study as a control group. Only one adult per family or group was eligible for enrolment. e inclusion criteria were as follows: individuals aged ≥18; individuals able to understand the questionnaires; individuals without organic diseases; and individuals who provided informed consent. is study was conducted in accordance with the tenets of the Declaration of Helsinki, and informed consent was obtained from all participants.
Survey.
e sociodemographic information was obtained by personal communication, and the medical records of each patient were reviewed. e QoL was measured by the Chinese version of the Medical Outcome Study 36-item Short Form (SF-36) [10] .
is questionnaire contains eight separate subscales representing physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH). e raw scores of each subscale can be transformed to standardized scores from 0 to 100, with a higher score reflecting a better QoL. e Hospital Anxiety and Depression Scale (HAD) and Fear of Progression Questionnaire-Short Form (FoP-Q-SF) were used to measure the three aspects of the psychosocial outcomes of the survivors. e HAD scale is a 14-item selfreport measure that contains two subscales focusing on anxiety and depression. Each item is scored from 0 to 3, and higher scores are associated with higher levels of anxiety and depression. A score of 8 commonly is used as the cutoff for anxiety and depression. Fear of cancer was assessed by using FoP-Q-SF [11] . It is a 5-point Likert scale, and each item is scored from 1 (never) to 5 (always), with higher scores indicating greater fear. Participants with scores greater than 34 are thought to have psychological dysfunction. e Negative Physical Self Scale-Facial Appearance Concern (NPSS-F) was used to assess satisfaction with facial appearance [12] . is scale contains three separate subscales representing cognition-affect (CA), behavior (B) and projection (P). It has 11 items, and each item is scored from 0 (never) to 4 (always). e final scores of this scale is the average of the total scores of all items, with higher scores reflecting lower levels of satisfaction. A score of 2 commonly is used as the cutoff for satisfaction.
Statistical Analysis.
Analyses were carried out using the software package SPSS 19.0 for Windows. Differences in the characteristics between groups were examined by the Mann-Whitney U test or two-sample t-test for continuous variables according to the distribution of the data. Ordinal categorical variables were analysed by the Mann-Whitney U test. Also, the chi-square test or Fisher's exact test were used to examine the differences between groups for unordered categorical variables.
e Mann-Whitney U test or twosample t-test were used to compare the scores of QoL and psychosocial outcomes according to the distribution of the data. Demographics, QoL scores, and psychosocial outcomes were summarized using means, standard deviations (SD), medians, and interquartile ranges (IQR) or as proportions, frequencies, and percentages when appropriate. We performed univariate analysis and multivariate regression analysis to screen variables associated with FoP-Q-SF scores and NPSS-F scores. In all tests, two-tailed p values of less than 0.05 were deemed to be statistically significant.
Results
Characteristics of RB Survivors and the Control Group.
In total, 139 adult survivors were eligible for this study. However, 42 (30.2%) survivors were lost to follow-up. Of the remaining 97 survivors who were approached, 31 (32.0%) survivors refused to participate and 66 (68.0%) survivors agreed to participate in our study (see Figure S1 in the Supplementary Material). In addition, 66 healthy participants were enrolled in this study as the control group. Among the 66 RB survivors, 31 (43.0%) were male (Table 1 ). e mean age at the time of the study was 27.94 years (SD, 7.63 years). Also, the mean age at diagnosis was 3.15 (SD, 4.43 years). Forty-one (62.1%) were treated with postoperative radiotherapy. Eleven (16.7%) were treated with chemotherapy. Implantation of orbital implant was performed in 52 (78.8%) RB survivors. Most of the survivors had post high school education (56.1%), were living with a family member or friend (72.7%), and were single (57.6%); 12 (18.2%) thought that they had a heavy financial burden. Among the 66 individuals in the control group, 22 (33.3%) were male. e mean age at the time of the study was 29.18 years (SD, 8.37 years). Most of the individuals had post high school education (59.1%), were living with a family member or friend (75.8%), and were married (51.5%); and 9 (13.6%) thought that they had a heavy financial burden. Compared with the RB survivors, there was no significant difference between groups in any of the sociodemographic variables.
RB Survivors Compared with the Control Group.
In the SF-36 scale, there were significant differences between RB survivors and the control group in the subscale scores of PF, BP, and RE (Table 2) . Interestingly, RB survivors seemed to have more ability to perform physical activities without limitations and more capacity to perform daily activities without interference from emotional problems. Also, they had less pain which might interfere with daily activities. In the HAD scale, the scores in the subscale of anxiety showed significant difference (Table 3 ). RB survivors had less anxiety compared with the control group (p � 0.045). However, the percentage of participants with a score of 8 or higher was 14.1% of the RB survivors and 27.3% of the control group, which had no significant difference (p � 0.063). In the subscale of depression, the scores and the sickness rate did not show significant differences. According to the NPSS-F, RB survivors were significantly more likely to worry about their facial appearance than the individuals in the control group, and the scores of RB survivors were much higher than those of the control group (median, 1.59 [IQR, 1.27 to 2.16] v median, 0.36 [IQR, 0.09 to 1.18]; p < 0.001). Degree of satisfaction was much lower among RB survivors compared with the control group, and 20 (31.3%) RB survivors were unsatisfied with facial appearance (p < 0.001) ( Table 4 ).
RB Survivors with Radiotherapy versus ose without
Radiotherapy. Between RB survivors with radiotherapy and those without radiotherapy, there were no significant differences in any of the SF-36 subscale scores ( Table 2) . Analyses on the HAD scores indicated that the differences between groups were not significant ( Table 3) .
Univariate Analyses and Multivariate Regression Analyses of Factors Affecting FoP-Q-SF Scores and NPSS-F Scores.
Among RB survivors, 9 (14.1%) had psychological dysfunction according to the FoP-Q-SF scores ( Table 5 ). e univariate analyses of the effects of different independent variables on the scores of FoP-Q-SF and NPSS-F showed that the influence of sex was statistically significant (Table 6 ). Variables with p < 0.10 in univariate analyses were included Table 4 ). However, the satisfaction rate between females and males had no significant difference.
Discussion
To our knowledge, this is the first report to focus on the QoL and the long-term psychosocial outcomes in Chinese adult RB survivors. In this study, we demonstrate that most unilateral RB survivors experience a relatively good QoL, and they do not have poorer psychosocial functioning. Regarding adult RB survivors, the Dutch study showed that they experienced a relatively good overall QoL, except for mental health outcomes, which were slightly worse among RB survivors when compared with a reference group [9] . Another study of 69 adult RB survivors in USA showed that adult survivors of RB demonstrated few cognitive or social attainment deficits decades following diagnosis and treatment [13] . With respect to psychosocial conditions, a study of 470 adult RB survivors showed that most RB survivors do not have poorer psychosocial functioning and some of their findings indicated that RB survivors were doing better psychosocially compared with a noncancer sample [7] . e same conclusion was also drawn by our study. In our study, the results suggest that unilateral RB survivors have a better QoL and they exhibit good psychosocial conditions compared with the control group, which is not consistent with our normal perception. All these studies describe adult RB survivors as a fairly healthy and resilient group. Posttraumatic growth (PTG) may have played an important role among these RB survivors [14, 15] . In our study, only unilateral RB survivors were included, we did not explore the difference between bilateral RB survivors and unilateral RB survivors. A study found that history of bilateral disease was associated with inferior overall QoL; however, bilateral and unilateral RB survivors seem similar with respect to their psychological symptoms [7, 16] .
Regarding children with RB, most of the previous studies conducted in developed countries have investigated QoL and also found that children with RB experience a relatively good QoL [17, 18] . However, the studies in India and China suggest that the QoL of children with RB is significantly lower than that of normal children [19, 20] . A lower age at diagnosis seemed to be the key factor that determined a higher QoL. e younger survivors may not have memories of treatment-related stress and morbidities and thus have better adjustment than do older survivors, which may be the reason for this observation [19] . Moreover, early discovery of the disease can improve ocular salvage rate and vision, which may improve QoL. e differences in the results between developed and developing countries may be associated with different medical and social support systems, which are far from perfect in developing countries. erefore, it is important to expose the current situation of RB survivors not only with respect to management of the disease but also with respect to their well-being, which may contribute to the development of medical and social support systems.
Our study also showed that females were more likely to have the fear of being influenced by the disease compared with males (See Table S1 in the Supplementary Material). Also, females were more concerned about their appearance, especially on the cognition-affect, perhaps highlighting a greater need for long-term psychosocial counselling.
Some limitations of the present study should be addressed. Although this is the first study to assess the QoL Journal of Ophthalmology and psychosocial status of Chinese adult RB survivors, only unilateral RB survivors were included. Secondly, some survivors were lost to follow-up, which may cause bias. Besides, radiotherapy could increase the risk of socket contracture [21] , which might decrease the satisfaction with facial appearance. However, in our study, prior radiotherapy exposure was not associated with inferior QoL and poorer psychosocial functioning. is could be due to the fact that most RB survivors in our study underwent radiotherapy, which led to a low statistical power. In addition, our study did not objectively evaluate the appearance of RB survivors, such as orbital volume, asymmetry, and degree of soft tissue atrophy, which resulted in the failure of further analysing the impacts of appearance defects caused by enucleation and radiotherapy on the QoL and the psychosocial outcomes.
Conclusions
In conclusion, our study indicates that adult survivors of unilateral RB in China generally experience a relatively good QoL compared with a control group. ey exhibited good psychosocial conditions but were generally dissatisfied with their facial appearance. Also, females may need more specific psychosocial care.
